Dear Editor, Again, it is a great pleasure to answer to the response to the above-mentioned letter that was sent to the Journal editor in response to our recent paper by Gebauer et al. published in Eur Spine J entitled 'Subdental synchondrosis and anatomy of the axis in aging: a histomorphometric study on 30 autopsy cases [9] .
In their initial reply letter to the editor concerning our histomorphometric investigations on the subdental synchondrosis, Wang and coworker claimed that the three regions of the axis, namely, the dens, the basis of the dens and the corpus of the axis analyzed in our study have been incorrectly characterized.
On the basis of their CT and MRI studies, Wang and coworker came to the conclusions that (1) the basis of the dens has to be located between the level of the transverse ligament and the superior articular facets of the axis and that (2) the remnants of the subdental synchondrosis located below the level of the C1-C2 articulation must be located at the center of the axis body.
Thus, to convince the authors of the fact that their observations were incorrect, our previous reply letter contained a brief summary of the development of the axis [8] .
Reading the response to our former reply letter we are now somehow surprised, as Wang and coworker do not seem to really comprehend the developmental issue. And again they are presenting false assertions writing '…Although there is no distinctively description of the exactly border of the axis body, we can at least know that the bony structure below the upper surface articulations of C2 belongs to the axis body. And this is generally accepted by clinical, radiological and morphological experts…'.
We are now delighted to end the discussion by giving a short overview of some significant publications on morphological aspects of the development of the axis vertebra.
First reports on the development of the axis date back to the 1950s [4, 5] . In 1952, Bailey described five primary ossification centers for the axis, all of which are present at birth [4] .
By v. Torklus and Gehle's extensive studies on the upper cervical spine and its regional anatomy as well as pathology in the late 1960s, the development of the axis and by this the exact border of the axis body have been accurately defined [14] [15] [16] . They gave a detailed description on the ossification of the axis from five centers. (1) From the second fetal month on two postero-lateral centers form the arch of the axis by perichondral ossification. With their anterior expansions, both these postero-lateral centers contribute to the ossification of the vertebral body. (2) From the fifth fetal month on one median ossification center forms a significant portion of the osseous vertebral body. (3) Also from the fifth fetal month on two primary ossification centers emerge cranial of the median ossification center of the vertebral body. These two centers form the dens axis by cranial directed ossification, and they remain separated from the ossification center of the vertebral body by the subdental synchondrosis.
In particular, we would like to point at v. Torklus and Gehle's observation that the dividing line between the dens and the corpus of the axis-the subdental synchondosis-is not located at the medial border of the superior articular facets of the axis, as it has been repeatedly stated by Wang et al. In fact, during development the dens together with the subdental synchondrosis countersink into the corpus of the axis. Accordingly, v. Torklus and Gehle regarded the part of the dens surrounded by the corpus of the axis as being an independent anatomical structure, which they named the basis of the dens (see additional Fig. 1a-d) [14, 16] .
Consecutively, these findings have been confirmed by a number of researchers [1, 2, 7, 10, 11, 13] . Since these early observations it has been generally accepted that the subdental synchondrosis is a bipolar growth zone that contributes to the overall heights of the basis of the dens as well as of the vertebral body, and that it is consistently located below the level of C1-C2 articulation.
Finally, we would like to refer to a recent publication on the remnants of the subdental synchondrosis in adults by Cokluk et al. [6] . On the basis of 66 sagittal and coronal MR-images of the upper cervical spine of pediatric and adult individuals Cokluk and coworker again confirmed the topography of the axis as described by v. Torklus and Gehle. They found that the remnant of the subdental synchondrosis can be imagined by magnetic resonance tomography as a hypointense ring. They further demonstrated that the subdental synchondrosis is located well below the level of the superior articulating facets (see Fig. 1e ).
In summary, these topographic particularities of the axis vertebra and the subdental region lead to the necessity to reconsider the classification of dens type III fractures by Anderson and D'Alonso, as type III fractures are not inevitably fractures of the body or the corpus of C2 rather than fractures of the basis of the dens.
We thank the authors for this interesting discussion on the particularities of the subdental region of the axis. Gehle [14] [15] [16] : 1 tip of the dens, 2 neck of the dens, 3 basis of the dens, 4 corpus of the dens. Note that the basis of the dens is obviously inferior located as it was assumed by Wang. In consideration of this topography, the classification of dens type III fractures by Anderson and D'Alonso [3] is questionable, as this fracture type specifies rather a dentobasal fracture than a fracture of the body or the corpus of C2. e Coronal (left panel) and sagittal (right panel) MR image of an adult axis from [6] . The subdental synchondrosis can be imagined by magnetic resonance tomography as a hypointense ring. Note the localization of the subdental synchondrosis well below the level of the superior articulating facets
